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X}^ tH^HS-JE. ifl^J Bj-^^^^o^ ^.{Control 

module circuit in switching power supply with automatic burst mode operation} 

a>o]o) 33.^1- i+Ej-ifl JiS! ziBflHolnf. 
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2}-^^#5}ol^ ^o} 3_^3\ Soil ^ ^^lq-. 
3-7] -l} 3L±r ^ ^ 3711- ^H^eKl^r, ^ 

^^^-£^(normal operation mode)^f ^-fll^^-S 3£ ^HN* ^S^l-b tfl^S. 
^(stand-by mode)* 3Hrtf. °] 43 , A>-g-7>7> <H^m-^<£ n. 

^>-g-^l ^ ^ ^f^^-S cfl^JEJELS *}<^r^, A>-g-7.>7> zl ^1** 
^V-g-^1 Sl^ 4*1 ^^^2.^-3. #^#4. 

tfl^Sl ^7H>^H1 oj^l, r4l7la=ofl^Sl itil^i^^ ^^^^ofl 
^ ^til^^^^l ti)^ nfl^ a^t-fl, J^l^ tfl7lS.^^1^5l ^til^sje]:-!- ^ 
A 3 ^^l7l7l ^Sfl tfl7lS.^ ^^^^(input powerH cfltr 7r^l7> # 
Sj-SU $14. #SJN^r ^"71 fl^l* ^A]7l7l ^A^^ol^ ^g^o^ 
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o.^, olofl ^W)^^^ ^Al^ ^ <£o] ^1^5]7l nfl^-o]^. 

°1 ^oflJE #Efl^ b^a^^o^} cfl7l£^^ nfl, ti)^- #^<?H1 

^o^o] 4^)^ iL^*}^, ^IHI ^ ^ 

^ $1^, ^-E]A}ol^( duty cycle)^- 3- ^A, 

^ ^74l^o] Aj-^ #7>*>7il fit}. 

^ ^^SjSCactibe circuitry)!- A>-g-s>^ 3H£Hl.s}-oj7> w} 

^cf. o] s^i^eM^ ^ nl^^- s.*)^ 

^6,252,78351^ A oM]^>7fl 7lH£H oicf. ;g aJ-^jejel ofl a} , Aj- 7 ] ^.3^ ^ 
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nel-o^s. °^Aist $]7>*Kil, ojofl ttfej- i^^l^.e]-oitj]i- > j}^ ^^a>o]^oi 

-ff&°l ^7]-^- ^ 4i-g-(audible noiseH ^ SU^Hr £-*fl7> £|nfl 
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^^s.5^o]o| ifl^J^g 2)o)}5. 3U££^J (conduct ion loss) ^ 

sol ^ (core lossH 7H£ light load)!- # 7 1 

tfl^cHr £-*H 7}- ^tt^. 
[^ol C1-J17} ^ 4^1] 

ol^7> *>±r 71^^ a^l^r #^<y-^ ^^-ofl ^7^)^o) ^cfl^i 

= 5.2] t^o] -g-ol^-ji ^.^3|-ol ^o^] ^ »1^M5L= 

Hj-^^^efolo) ^O^S^sl^.^, ^^SJE.^ C}]7lS=l- 7^H , f^^dtl 
tiVtilBj}^ JXjc^^oVo. ^ ^^^7>^1 -tfl^j^-g. *lM *Rr 2|-$M 

i7fl- ^^^A]7l^ ^H^* t^V^, ^-71 ^-71 *)12 

^^o) ^^S]^ ^-f ^-7) ^%1^17>1- i^%l^HAl7l^ ^H^]5l# It^Hr 
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S^r Shells] #^^1^1- iH^Kr ^12 wlS7l; #7l Till tiliS7]^ #^^1^1 

4^ QSL^S]±r H^^I^Bi ; ^-7] ^111 alJH7l ^ ^2 ti|j2 7 l^ 

Jl» z]-z> s^7> ^ R^7>5. <a^^> #^^>S. #^^]^# #^1^ RS*^«- 

^-71 RS*^*^ #3#*H4 Aj. 7 ] H^^l^B^ Zj^E^} SL^r ^7} RSE. 
U#fN] #^^># ^^ilS <3^1?1^ ^/iLH^* A oM ^JEL^ 

7) *fli 1,^5 *lli ^3*1; ^ ^71 H^^l^E^ ^/^S-tfBfl, 

A o V 7l 7^%V 7 lo) oj:^ ^ 7 j Ei|fl7|A El o] 2mB\&X}9). -%7] ^ ofl <£ 

^ElJl ^71 A]2 7^%V 7 1^ o^o. Alolofl o^Sjif- ^3 ^ H> 
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°1 ^-T" A o V 7l Xll #7] X|2 A°\£-ZL 31 Xl2 Cf^l^.^ A>olS] 

33, Xfe ^71 XU ^"71 RS€^*^ #^^>« #^3.2.3. 7l 

7] X|2 ^^1; ^ ^-71 XI 1 ^fRl-^ -*7l 3XjH.^^<a- <: >l °d7}$\^ ^ 

^•71 X| 1 ^>°1^ 33 , £^ ^7l Xll ^>7l RS#^#^ M 

^7># Aj^^O.^ ^^A] 71 7l Xl3 i^l* »X ^o] H>^*>Cf. 

^-7i ^^xM-aa:*^^, ^-7i #<?h^^eh xi i 3<a- 

SE^r XI 2 3*Mf «>^^-7>S. °J ^ JL , ^>7l ^^i*}* JL = ^ 3^1 tfl-g-Sl^ 

#*13°hi- al^^H ^ =N«Hr XI 3 *]SL7]; <#7] XI 3 ^^7]^ #^ofl 4^ 

^71 ^^^>^ -2-/^.3 XH^1^# ^*l?l*r ^ol^c^oltH; #71 711 o] 

B^eW^S. Aj- 7 ] ^^%1^7>S| ^3!^* ^oHr XHA]S# ^*Rr ^ 

^7) 7l#^ 34X11- ^^>7l fl«H, 4^ ^AHHl 

3X}-^1 ^§efo]o] XHH-^SlS.^, ^^S.^ ^7l2.= » 7>3 ^ , #^^^M1 

#eH^ xHS.lr2lS.oll 5H°H, Xll XH^l^ofl sl^fl sxl^^^ovoi 

wlafl^ Xll 3°*M: ^*Rr Xll ^^^r^;; ^3^1 XI 2 XH^l^l °l*i| °J 
3tt H7l*l xl 2 3°tM: ^^Rr X12 ^^^^r; ^-71 3t| 2=^*1^-3 37 |ofl 
4^ ^"71 Xll 3^ ^ XI 2 3°J" ^ t}i4f 71 7lu|- BE^ *>u|-£. 

62-10 



1020030071424 



^ ^2 Cfo] C_=; ^1-71 *fl2 Cfo] O_co^ oflx^c^ <£^Q Hflol^cJ^ #^^"7>^ 
^SjEi^7>, ^^1^7H1 °fl D l ^ #7}» ^ 7\}2 H^l^* i 

7}S\ %%^7\^ ^7} ^7)o\) <&%S\$= oIlDlE^^l- * El^; ^ 

^71 ^H^JL'iH^ 1 ^, ^-71 ^^'SM 3q = ^7l^^rf ^ 
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ijLrfTE D| ^-o>^^ ;g.sj>- i^^l^^-ol £>51^ #7l 2j]l ^ *f|2 ^H^l^ 

3\Z.»A$.<&-£ y>^^-7>S. <g ^ Jl ^7] 2)12 3] = ^7l$^<a-* Wlti>^^-7>^ 

^^^715. °1^-<H*! ^2 til 71 ; ^-71 *lll tilJE7l^ *V&*}JL 

^>7l 2fl2 til i£ 71^1 #^-§- S^7> ^ R^7>S. <g§^uL #^^7}^ #^Jl» 

^JM^lfe RS€^#^; ^ ^71 211 1 «lil7l^ t^^]^ 4 V 7l RS#^#^ # 

°J ^ ^} 0R<3^-8: * ^ ^4* #7l 2fl2 2lH^ls^i ^-g-^Kr 

ORtIMHI- ^-ulsr}^ ^o] Hy^^r}-. 

^7l ^7l^ ( ^7} 2fll ^^-ol ol^sq^ aflol^^># ^l^Rr 2115 S^fl 
7l^Ei ^ AV 7 | ^2 ^oj-ol ol^Sl^ yfl ol^*}!- ^l^Rr ^6 B$*l^e1» 5£ 
^3-71 2115 H^H^l^B^ ^ 2116 SM^E^ ol]olEi^-7l-^ ^£.3. <£^.S\ 
o\ ^-71 ^^MH^llt^^ASfil #^^7>S AV-g-£l^ $o) W^^t}-. 

^-71 ^^MHAji^^, ^7l ^7)3.^ 9] f^Jif «V?J#7> 
^^Jl, ^7l i^l^Mf Jl = ^ #-f!-°fl tfl-g-E]^ ^j^cj-o. tilaV^^Hl 
2113 H1H71; <#7] 2113 H1JH71S1 #sJofl tt}-2} #71 ^^R^*}^ £7.2.5. 
2lH^lS» ^HS^l^ TflolH^olwl; ^ ^-71 7)1 o] ^ #7l 
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^-(100) vflsq ^5]*}°] *lHsHr ^%MH ^(300)sh ^sul^- 

^^*>7l ^tt S-^-g^-f (400)1- S.^}^ ^^^f. 

^^^•^-¥-(100)^, ^.^^^^^^^^(BD), l^iS^ai), 

tW. Uel^4 0 l^-^s]5.(BD)^- ^^^^^(AO* *^l^>m(full wave) ^ff-^l 

^ ^^Aj^Cf. l^S^d!)^ ^^"^^(Vin) ^ £i#7fljL2]-H 31*1^(0. 

sw )ofl ZVZ}- o^^Cf. ^E^5flAlEKC in )^ «Bl^^l^=3lS.(BD)S^-E^ #fHt 
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jL^H^l^E-KCU^r A>-g-5)i^ ( ^H^(310)^ ^l^AlSoll ^ 

^%MH^-(300)S. ^3^. 
#7l ^?HMH-^(300)^r, *)H 51^(310), ^2flAlEi(C 2 ), q-o]^.^( D2 ) ^ 

^H^JlI- 1^3*13 s^^liL^H^l^ccU^ ^H%i^*h8- 2*V 
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#7] S.^^^-(400)^, ^7fl^ ^*J-7l*(R 1( R 2 , Rs, Rs ^ R 7 ) , tH>liL 
^-ItCDl D 3 ), ^3flA]Bl§(Ci, C r ef), H^l^(Qi), ^>#^7|(Am Pl ) £ 3LS.^o] 
^(PCi)l- 5L^tK x-^KRs * R 7 ), cfol^c(D 3 ) g B^l^eKQ 0^ ifl 

7} 9l7}S\$m A}-g-^t}. *\^7}(R U R 2 , Rs)^ ^Ufl^ovol JE.JE.2lH V 

1] 

R 2 

V =V x 1 — 

a out R +R 

R 2 



V =V x 

a out 



(RV/RJ+R, , , , , ^ rt x 
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R 1 R 3 

_____ 

°l__(PCi)^] ofl^—^] ^^€^. ^^H— 3. _.*>#^-7] (Ampi)^r JLE. 
tbcf. 5LJ£^M-$-— (PCi)tt ^JEL^S] 3.^- (200)^1 _.Ej (PC 2 )^ ^1 £S 

^^-^^-^^^(Vin)^ l^^(Li)^ ^^tq-. l^«a(Li)^l <?}7>5l 
S 2^^(L 2 )^1 ^^^^(Voat)* l^m*}. ^7]^ 
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7}^ ^5.^ 3.711- ^Cf. 

f^€t(V Mt )°l ^ = «fl£l^o> ^J7, ol ^JEL^ #^^i^(V out )^ -8-71 ^El» 

*>ol(high)^l5l7> H^l^&KQi)^ wfl^li^Hl o^S^ H^^1^(Q 1 )7> ^ 
€4. ]=$*l^(Qi)7> H ^01^.^(^)0,] ol^ig v}o]o]^7} 9J7>51^ 

^Efl7f sjcf. <*« 0 >^ timolol >, 7 > <?]7m ^1^-=(D 5 )^ € 3-^-5) JL, °H 4^ 

.2.^^71 (Ampi) si tiV^i^H] °J7>si^ s.= ^H^<y-(v a )^ 1^1 4^ ^ 

€4. ^>^7l(Am Pl )^ S.^-^H^'^CVa)^: ^^37l^ J=>ofl jES^o] 

^.^(Pd)S. ^^Al^lcf. ^Stq-ol^^CPd)^ i£H^^l^^(PC 2 )^ ££?lt£l 

^^7l(Am Pl )5l #3sH] ifl-§-£l^ 3.71* #^7} °1 #^FH1 ^ 

3qctifl^3xj| A -| E ^( Cfb ) 7 |. ^^5l^ ( ^H.tifl7^2llAlEl(C fb )^ ^1^°11 ^ 
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5Z|j=i3}*i<y-(V fb )^ EL7}7\ ^Qt±. ^3 2] = iafl^ol. (Vfb )^ 

H.= ^cH^o]-(V a )^ 3-7} o\] aVtil S]l§>^^ cfl-g-S}^ ^Hrt}. o] 

S)^iin^<y-(V fb )^r ^1^2-€-(310) tfl°H oi^^cf. 

#71 ^JEl^^CVn,) $)°\}S. ^^a1eKC 2 )^ ^^^(Vcc)^ *)H 2.^(310) 

-^(300)^ ^<a(L 3 )°fl ^#^1 $-7}s\sm t}^, o]o)) ^ ^aflAjEKQjHl %■ 

2.^(310)5. 2-i^^lJL^H^^^Ei(Q Sff )2l ELEflo]-^^ a>o1^- 

# #*l*Kr ^l^ < a-(V senS e)£ ^^l^. ^^-^^^(V fb ), ^ 3fl A] B\ (C 2 ) ^ 

^(Vcc) ^ ^l^^CVse^)* *lH2^(410)£r, TflolH^i^CV,)^: 2^*1 

S.^^7llJL3il-H^^l^Ei(Q sw )Sl ^^1^^- *)Ht2-tK 

^712.^1, ti.el^cl-ol^csi S (BD)o11 ^|«fl Sff-°^^€(AC;M # 
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*l^Ei(Q s „)^ iSR 1 ^*^ ^EjA>ol^ ^^2.-i-(3i0)S.^-Ei S-^&n 
S. ^ 3-7} o}v\. 

H?H*]^Bl(Qi)^ tiflol^^Hl 0I7I-SM E^^^El(Q 1 )7> ^H^tf. H^^l^ 
EKQ07} H^-SSl^ Cfo]^.c(D 5 )ofl ^« 0 >^tll-olol^7> <?]7}5)^- #3]7} ^cf. £ 
« 0 V*^f°l°1^7} 7m ^l^=(D 5 m €^rSlJl, oil ^ ^>^7l(Am Pl )5l a> 

tilin^^.^, cfl7ls.=Ai^ s.= ^H ; d < a-(v a )^r ^^^S-^ai^ a^^H^i'y-Cva) 

^.cf #cfl3o_3. €- ^T-t- ^^Hr 3* ^ 5^. ^1-^71 (Am Pl )^ S.= ^lH 

62-19 



1020030071424 

a ) 5] 3.71 Ofl WVWHI^-^ tfl-g-5|^ 3711- a}-&H ^7l2.^Al^ 

3-711 3*1, ^^^^S. 71^1 Oofl 7\7?\^ 37m #7)1 ^rf. Ol 2l = «fl^oJ-(V f5 )^: 

^1<HS.1-(310) ^S. <&%Qr%. 

#7} s);El«fl*i<3-(V fb ) ^Hl£ 7l5llAlEi(C 2 )^ #*I*1<3-(V CC )£ ^H£^(310) 

^1 <as^cK cfl7is.=Ai i*>s«aai)«fl <?i7>^ ^&<$(v in )-&, 

^%MH^-(300)sl 2*>a^(U)^ ^7l£li^- o]ofl t^a] 

eKCzH f^S]^ ^^(Vcc)^ ^ 3715. 2^(310)5. «a^€^. 

ol ^Hl£ -2-^(310)5. 2.i#3liL4S^*l^E-l(Q sw )<>l E^Sl-ii Afc]* * 
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= ^fh^* #*l*Hr #*13°KV S ense)S. SjH. «l| # (Vft) , 

2.^7} ^ £>-£^ S-^^l 741 M-H i^U] r^Ei (Q sw ) 2] ^ cq % 1 ^ o. ^jo^Vt}. 

>a-tn^o.s ^ ^ ^ *iu 3x)^^7i^^<a-(v fl ) ^ m 3\^»3\7}^&<&w f2 

b )-ir wl^^>s. <g 3 , ^^^Ji^ ^ ^ 5fe *fl3 ^ = 

«M^#(v ra )-§- tiv^i^>s <a3^s=- ^^-^7)5. oj^^i tiiH7i(cp 3 )7> m-^ 

aliil7l(CP 2 )^ tiling (CP 3 )^ #^^r RS#^#^-(FF)^1 S#*}(S)4 R# 
*}(RH wl5I7l(CP 2 )^ RS#^#1KFF)^ S^XS) S-Hi 
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°0-(V fb ) ^^^m MH, ^fli^r H^^l^Bi(Q 2 )^ ^eflEi^l- ^Cf. C} 

oi^(d 5 )^ ?n^=^ h3?*i^bkq 2 )£] €^#*>» 3q^«B^ 

3^HKli)*|- RS-MWCFF)^ #^^>(Q)S ^d^^^S M^lfe 

°a *U 3*Br€(Ii)*)- RS#^#^(FF)^ #^^}(Q)« ^hM^^ 

7>(Q)* ^ ifl*l(SWi)7> 

A>ol^ <y ^^oflA^ ^«g-(V c )^: ^^#^7lS. ^€ tilS7l(CPi)^ ^^V^ 
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«l5l7l(CPi)fil «l^i2*K=- ^H^ff-€^(D offset )* 

^mSJ-CVsense)^^- S^*}. °1 ^ £ ^(V sense )^ 

^rf. u]5l7l(CPi)sl #^ 7flolH=e^oi^(3n)s. <^^. 
7flol^=el-ola.(3ii)^ wlii7l(CPi)^ #^ ol^ofl^ ^2fl°l^(oscillator)(0SC) 

^.^eflolEi(0SC)S.-?-B^ Alsofl ^*fl ^€i=h 

£ 3 ^ £ 4^ £ 2^ ^H^i]^ <^ ^ 

^ JE 2 ^ £ 3* #3] Al^Bflofl «.§> 7 > 7>«}£ Aj-Bfl7> 

5)^, Sj^^^i^CVfb)^ 33 ^^>7l Al^^cf. olnfl <^ X\ ^ (TqHH A >^"7> 

2] ^ ?§-o\) o)^. z\\7}2-B.7\ Al^s)^, *lHst:(310)S <y^5]^ 
^^^^■(Vfb)* ^°>^^ 7^ o<=fl 7>^-7fl, cfl^tfl cfl^ o.2V 3 

£3. ^>^lcf. 5X) = ^^<g-(V fb )^r m 3t)^^7l^^«a-(V f3 )^ 
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<£]^W. tiiJE7l(p 3 )^ tii^v^^Hl^ iMMH^ s] = ^^i o a-(V fb )ol 

7l(CP 3 )^ #^^7>^«-E^ S.^A]317> ol WlJil7l(CP3)^ #^A]Jl^ 

wlJil7l(CP 2 ) ^ ti|ji7 7](CP3)^ #^Jl#1- zfzj- S^>(S) * R#*>(R)5. <& 
3^Hr RS€^#^(FF)£r Q#^^XQ)» #^1^. RS»^ 

^(FF)-^-^^ ^HEfl^ t^^ll^r ^^7l^<?> -fj-*l^l=K U]JI77KCP 2 )^ 
sfole^o) #^A]SL# tifloj^c^Hj ol^tiV^ b^I^CQi)^ *I£r£H, *IU ^ 
^^(SWi), *fl2 ^H*KSW 2 ) ^ ^13 i3*l(SW 3 )^r ^4 ^H^, i^^^-H ^ 
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^ *fl3 ^^(SW 3 )# #*fl 3) = «w^<a-(V fb ) ^JliL Jl^tq-. 

^(VtH (HJE.5. S-fefl'S^ <^^1JL7} B]:sL7l(CPi)£] tiV^cf^s <a^5i 

^l^^CVsense)^ «1 JE 7l (CP^ ^ ti] ti>^^H OJ ^ ^ ^ > ofl ^ 

tilJU^CCPx)^ #^^1^^ ^Mefl^eq #^^1^7> ^4. ol ^olefl^o^ ^a^j^ 
711 olH^^ltH (311)5. ^3:2, 7flolH=S}-o}t^(311) tfl^ ol^EK°l£Al)oll o} 

7flolH^e1-c»l^ (311)3.-^- £\n 3-^7\}£_3l^x}^B\(S. 
1^ Q sw )^ JLHSH ^^H 1 

S.i^^jL^H^^liEKQ sw )7> i^^-g- ^^^1 ^-g-^-S ^SH, ^ 

^1^(T 2 )-^ #3*1#C£ 1^ V out )^ 33 #^>Ji, t^^OU )0) # 

±^6\] ^ ^^^(Vfb)^ 33 ^7^1-71 ^^Cf. 2|^«fl^i<a-(V fb )ol 33 
^7f*H afi2 ^ = ^7)^^^-(V f2 )i4 €■ 5>7l Al^(T 3 )ofl oje^l 

tiliE7l(CP 2 )^ Hl^^Hlfe ^2 2l^.^7l§^<y-(V f2 )ol 

j7 ( aV^i^Hl^ *M3]lS£l 5z)^.iifl^i<a-(V fb )ol <g?^cj-. wl^l (CP 2 )tt 

S^ell^^» #^1^1^. alja7l(CP 3 )^ ^-f , sIje.^W fb )oi *fl 3 s^fl 
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^(V^ ^^3.71^ #Qo) SJoL, ^*7l(R4)^ 7i%V7l(R 5 )2l £*jB]Ta*} 

^ XV 

R +R b 

^^HH^I ^6J-(V C )£. ^«fl «J^H7l^ 4 5 )ol 

Cf. ^dt(Vb)°l ^l^^CVsense)^ €" *M 3| igO^S. ^^(CP l)^ 

3.^1^ Tfl <>1BS.^1h1 (311)°fl ^SH^JL, 7llolH^H}ol^(311)fe 

fi^^jL^H^^l^CS. 1^1 Q sw )7> ^^sbi- ^^S>£^- TlMB^^l 

It ^-^Al^luf. ^^J^-i; ^sg-sKr H-^^l^B^^l^CQs.)^ ^ 511^1 ^7>Sf 
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d^^vq- Afolcfl^, ^§-^7)7^0]- Aj-Z^^o} ^s.(I ds ) 7 > jL=fecfl, O] 

^fl-(U)^ 3fe7l^r ^*J-7l(R4)^ ^nM(Rs) ^^gHH^l #*KV e )H7| 

^5lJl, o]ofl RSl-^l-^-(FF)^ #^^1^5. ^olefl^ofl^ l|e]]ls 

a]j:7> 7Ho]H^&)-oltt](3ii)^ S.^^^jL2l-B^xliEi(Q s „)^ +3}^^ 

?il JL^-H « (Q sw ) i^^-^^-ol ^.aaofl tr}-^ X\^o\] 
^ 7}^ ^-Bfl7> S)^, nl^^CVfb)^ x*a] ^*>7l Al^Vcf. o) 
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X\ WljJL7l(CP 2 )^ #^JL^r ^31*t«lH tHJlllS. ^5)^1, *)M7)(CP 3 )2) # 

Jl, RS^^S^-(FF)^ *Meflig«S] 1HH^4. o]o} ^-ol ^ 

^l^(Tl) ^^^>7l] #^>S.S f^S)^ it^^r ^^>7]S tt^-. 

*1^(T 7 )^-Ei n] = Hfl^^ (Vfb) ^ ^ 3}iL«fl7]^<y-(V f 3)iLi} €• £li=f7> 
tM #^5H ^l = ^7l^^i<a-(V f2 )i.^ 3 j! ^13 ^ = ^7l^<y-(V f3 )iL^ 

^ ^lt>4. ^^^-S.^-*^ WliE7l(CP 2 )^ #3£r 3^-^* 

^-^l^i, tilJH7l(CP 3 )^ #^ ^H^-^fl* ^11^. RS*^*^(FF)S] 

#^Jltt S.^Efll- -B-Xl^. 

^%M(R4> ^ ^ % V 7] (R 5 ) A}o|^ ^oflA^ ^<y- (Vc) ol Ool^S., JL^olEKOS 
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t^SLELa] ^ellol-^ ^KU)^, ^n v 7l(R4) ^ ^^(Rs) ^ofl^^ 
Al^(T 3 )7> %^5\*\ mz.y&QWiJo] m ^\^7}^W t3 )^ ^A7] 

H^JL ojofl nj-ej. ^^1°1^(0SC)S.^-E|^ ^1^7]. TflolH^eM *H (311)5. 

5L^&7\) JL^H *1 ^3(0*, ) 3 rtfl^^ i = *1^(T 6 ) o];Sreq 

Al^(T 3 ) <>1M *«I*KE.S ^^>7lS. *Vcf. 
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tflSt(W) «r^l» M-El-ifl jioi zLefl^o]4. 

#^>7fl 5]^ ^£fl<?]-^^ ^tfl^(I peak )^- <*A] #^30.3. #^4(520 

ZL5^ 3t|S.^^^(V fb )ol tW #7>%> nfl^, 3) = ^^^-(Vn,)ol <g 

^(Ipeak)^T St, ^m^fl 0.5A^ ^|sH, 41(A)* *| 1-Hr 

4. £■ 6<^1 £ 2Sf ^-<att ^^JLtt Ait ^Bf^tf. tcj-sM °l*H 

7>S^ ^^(RjSj- ^^7](Rs) A>o]o^ ^oflA-^ #<y-(V c )<>l <^ ^ 3 *1 ^, 

2-fr %j-s3H ^iHS-l-^ls.^ ylJH7i(cPi)^ yjtiv^^vs. <a 3 3 ^- 
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^^l^ ^^(VsenseH 13 } , °H1 #^-2.:!= (current mode)S. °H 

^ ^OJl^r ^eflolEKOSC)^ ^41^, °H1 4^ ^H.^ (voltage mode)S. 
^^4. nJ-eW ^i^-S.^^ ^l^CE 1^ VsenseH 

1:^^>S.S #*1*13KS. 1^ Rsense) SEtb *€-a.*M=r. ^HH ^ z\)o] 

^ i 7* ^-S^, ^H5.t-C£ 1^ 300)3 3] = tffl^<a-(v fb ) 
(a)^r =L Hfl^l^ cfolo_=(D 6 ) ^ tfo} oj= (d 7 )1- S-^fl pn p w> 

°1#^^H^^^BKQ3)^ yfl^^KbsH] <S^^1^-. 3-°l^=(D 6 )3 °fl^ 

*Kn f a>rfls n}cl^.^(D 6 )^ 7fl^-E.#*}3- cfo]^c (D7 )o^ cfltE^xfe SSf- pnp 
«>°1*^^-H ^^]^(Q3)1- ^Vcf. rnf^Ai cfo]^ ( Dg )^ cf°l^-^(D 7 )^ 
Jl ^rcfl^^S «fl*l^£h 3-°l-2-^(D 6 )3- tf°1.2_JEL(D 7 ) A ].o]o^ ^ 
^^(I 3 )^ 
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pnp wMf-s^tl-H^N^eKQs)^ ^H^^Kea)^ -3^71 (selector ) (700) 
fir ^*H1 npn t3H#5j-3 (Q 4 )s) ^e^Kc*) 0 ^ 

nf. npn »}°lt^ ^B^l^Ei (Q 4 )^ HlM^*}^)^ 
tHiH^^-^ltr^3l(Bi_b)7> <^S)J!, °\] X3] e] ^7.}^ ^^l^cf. 

tr^ ^€fr€(I 3 )=Rr ^7flS. ttfl*m ^#^}(I 4 )£r pnp Wr^l^^^H^ 

^l^BKQg)^ ^ol^^Xbs)^ ^^^f. pnp «>ol#^^-H^l^E|(Q5)^ °fl c l 
Ei^Ke 5 )^ ^7l(700)Sj- g^fe npn «r°]#2H! ^H^^l^ (Qg)^ ^ 

^E^KceHlS- ^^^4. npn «H*2r^H€*l^(Q 6 )£] ^H^Er^Kb 6 )5L 

^^7l(700)-8: ¥ 7fl^ npn w>o1^^^-e (Q 7 , Q 8 ) ^ S}-^ ^ 

fRKl 5 )j£-S. ^€^f. npn wM^sf^^-H^^^EXQy)^ alH^^Rr pnp a}oj 
^^^tJ-H^^l^EKQs)^ ^H^^Kes) ^ npn ^l#BB]^Hiffl*liEi(Q 4 )<3] 

i^r^r pnp 4 °1 #Sr^ 31*1 itl (Q 5 ) °\}v)z]^7}(e 5 ) ^ npn wM^EB^H 
^H^l^EKQe)^ ^Ei^KcgH 2.^- ^€4. npn «Ht^fH?!^iEl(Q 
7 )B\ °\]xj]z\t£x}9\- npn ^l^Er^B^l^BUQs)^ °fl n] e^ cj-*}^- 

62-32 



1020030071424 

^-X\6\] ^71(700)^ #^^>( 0 )ofl ^^€4. ^71(700)21 #^^Ko)^ •*] 
^71(700) vfl^H ^fKl(I 5 )^- ^7)(700) aim 

7l(CPi)^ av^^Hl <£^Q^. 

^^71(700)^ #3-4 <g^5]^ tiJ:^i^# £±± *)5L7} (CPx)^ 

TT #*l7i%KRsense)^ 3.7}d\] 2] Sfl *1 SL7] (CPi) #^ 7)1 °] j= 

^sMtfKSlDS ^3€^. 7)HHJ= sj-ol;* (311)^ wl^7l(CPi)^ #3 <>i<qofl;E 
^EflolEi(oscillator)(OSC)S.^-E^ <^«>o} Tfl e ^oj- (Vg) ^. #^a)^1 

Cf. °1 TflolH^^CVg)^ ^*fl S-^^7jlJL3l-H^l^(Q SB )7> ^^51^x^1, ^<f\ 

^ *)H 2-1-2} Qt\. 

e^Al= H(level S hift)^cf. ^^(UHl ^lW^r pnp *H#eH^H€*l^ 
^(Q 5 )^ ^H^7Kb 5 HH£l 3\EL*S\£<$a {b 
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ol 21 <*\}v]^xKe s )S. efltAl^Esicf. pnp tfH#sB^B31*l^£l (Q 3 ) 

2) ^MEl^Kea)^*]- pnp U >°1 a-^^^H^S^l^E^ (Q <^l£i#*Ke 5 )# 0 *Hr 

-tl:£(Bi_b)7> *H<d ^-f , npn «l- 0 l€^^t}-H^^liEi(Q 4 )^ e^sM JL, 

pnp w>ol^^^-e^^^El(Q3)^ ^nlE^^Kea)^ 0 ^ ^7l(700)S ^ 

^t}. zl^i+ ^H^*lltRlJL(Bi_b)7l- £.-$-°l ^-f , npn 
^H^^l^Ei(Q 4 )^ ^.€-^31, noil ttfel- pnp 

pnp wH€^^H^^l^El(Q 5 )^ o11nlE^7>(e 5 )^i<a-ol ^7l (700H1 9^ 

<y npn y>°l#e}^^H€^l^Ei(Q 6 )^ H-^sH ^H^Jl, pnp w>o]§ 

^f-H^^l^EKQs)^ ^l^E-I^Xes)^^ *I^7](700)sL <^Sl*l ZL 
s^M- ^^*H43L(Bu)7} ^-f, npn wH^^B^l^ (Qe)^ ^-2-^3 
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o] SL^S\5L, ZLo\) pnp W>ol#^^-H^^^(Q5)^ 6)]v} E^^(e 3 )^i^ 

pnp hH^b^^H^I^bKQ-,)^ ^ME^Kes)^^ -*d^7l(700) ^ 
npn w>ol^.^^-E^xliEKQ 7 )^ alHi^Hl <y^^i^-. n>^-7>^S. pnp 
^^^^]^(Q 5 )^ ^l^l^^l-Ces)^^ ^71(700) ^ npn «>o]#^^- 
H^^l^CQs)^ wlH^^H] 0 ^^€^. ^^71(700) vfl^ 7fl5l npn «H#h}- 

pnp wVol^^^-H^^l^CQa)^ oflDlEici-xXea)^^ pnp 5^^31*1^ 
^(Q 5 )^ ^l^l^^Kes)^^ ^ ^ ^J^l ^71(700) vflS 

pnp wH*^^H^^^(Q3)^ oflDlE^^Kea)^^^! ^71(700) ^S. <Q ^ 
°1 ^^Bi^Kea)^^ npn ^*1«^ 1^31*1^ (Q 7 )<>1 o,] D ]e^^ 

5 Sl^M #^^>(o)l- *«fl ^i^ 71(700) ^7"HS. pnp 

wl-ol^^^-B^^l^EKQs)^ ^Me^}^)^^^ ^^71(700) iflS. <a^£l^ 

^ o., ol ^lolE^T.Kes)^^ npn wH^^H^I^eKOs)^ <^1^e^7>S # 

#^^}(o)« **11 ^d^7l(700) #3^. 

^1^71 (700)5.^^1 #^ tilii7l(CPi)^ «V^7H1 "S^S^l, 
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tilJUjUCPOS] til^^>-5^r ^l^^-(V ae n»e)°l ^^W^Jf, £ 

^l^nKRsense)^ 3-?M ^ ^^4- ^71(700)5^^ 

^l^l^CVsense)* ti l #3*Rr «1 (CPx) ^ #^ 7]] O] ^^o] ^ (311)5. 

7flolHi=2]-om(311)^r «lS7l(CPi)^ #^ ol^ollS ^%lEl-olnJ^. ^ 

tXg-«fl ^ 8* %^£<5}^ , J27l (CP 4 ) ^ w)ii77l(CP5)7> i4^>7fl tifl^l^cf. 
ylJH7l(CP4)^ ; 3l£L^oHv fb )^- til«>^^>(+)s. <aej^ui, ^^^in} #tfl 

^^^^ov^rf ^tfl^O-jL A^ A^ *)12 ^^^7l^«g-(V f2 ')^- «1^^> 

HlS7](CP4)i| #^-gr ^1^|eK810)^ sl«fl ^lS7> mV^sM npn «H#5X^ 

tH^H^^MltHiQsCBi.b)* #^a)71^ alM7)(CP 4 )^ #^#*R=- tilJa7KCP 5 )^ 
%:%t£7\&<- %n RS#^#^-(FF)^1 S^XS) ^ R#*XRH1 AA 
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wl^77l(CP 4 )^ #^#*Rr RS#^#^(FF)£] S^KS) 2\*\]5L 0R7flolH(800)^ °m 
o) ^^^Ai^(Bu)^ npn wV°lt-^ ^31*1^ (Q 6 )^ 

is. 1] 





CP 4 


CPs 


Bu 


Bi_b 
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L 
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V fl '<V fb <V f2 ' 
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V fb <V f2 ' 


L 


H 


H 


H 


H 


V f2 '<V fb <V fl ' 


L 


L 


H 


H 


H 



s>olAij:(H)7> *Qr*gs\JL, wlil7l(CP 5 )^ s-fAiJi(L)7> 
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ol^!J:(H)<4 «lm7l(CP 5 )^ : ¥-Ei #33^ s-f^Ji(L)^ RSf-^lHFF)^ s^> ^ 

#s|^>( 0 S.-f^l^(L)7> oi 3.^1Jl(L)tt QR7|MH(800)5. 01 

0R7flolH(800)^ ^^^Hl^- Wl577l(CP 4 )S.^-E^ *}ojA]Jr(H)7} 

S^^. °1 *}oiAi^(H)5q- RS#^#f-(FF)5l #3^*K iMMOJUOl- 
<g^«K£- ORTfl olH(800)^ S}°]413:(H)# 4^ ^H^OO^ 31 # 

< 83 > Cf^-ofl 3)-«fl^<a-(V fb )ol 33 ^<>W*\ ^1 S)=-^7l^^(V fl ')^ 

^2 3X]jE^7)^<y-(V f2 ' ) ^^Hr 3.7)} HliSfiH^J ^-f , tiliE7] (CP 4 )^ #^ 

A1JL<4 tilJEL^l (CPs)^l <M^1JL^1 S-f^lS(L)7> «l3E7l(CP4)^ 

^1^3: (Bi_b)» t^^l?J4. tili27l(CP4)5.^-Hl #33^- 5L^!3l(L)21- 
wlJ577l(CP 5 )S--^Ei S-f^lJKL)^ RS#^-&tKFF)£] S^*} g R^H] 

^ °1 <^^A]^#-i- <^*>^ RS#^#^(FF)^ #^^7>( .9)3.^ jjL-f 

^1^(L)7> #^5]^, ol S-^JlCL)^ 0R711 olE( 8 oo)5. <^£t}. OR7flc»lE( 8 o 

0)^ ^ ^ T2*H1 ^ W]ji7 7l(CP4)S-?-B^oJ S-fA]^(L)7l- ^^^Cf. O] S-f^l 

S(L)^ RS#^#^"(FF)^ #^^>(1 ; )SS1 S.^^(L)* SJ^^hfrOR 
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u)« ^*$*\?A^. 

3tt ^-M^, «15171(CP 4 )S1 S-¥-a1JUL)7> ^5]Jl, al5l7)(CP 5 ) 

<2] #^AljLS.Ai S}o-|A!Jr(H)7} V]M7](CP 4 )2\ ^^(810) 

ofl ajsfl s:HAlJr(H)5. s>olAl^(H)^ H^H^^l ^a] Ji(Bi_b)-I- it's 

^m4. ti]JH7l(CP 4 )S^-Ei S-fA|S(L)^ «1 (CPs) 5-^1 #^5]^ 

^H^IS(H)^ RS#^€^(FF)^ S^7> £ R^Hl ^ <>1 oiaAjit 

* RS#U#^(FF)^ #^^7>( S )5Ltt *>^1^1^(H)7> f^^H, o] *H 

^ls(H)^ 0Rt)MH(800)3. 0R7flo)H(800)^ tf-E- ^^Htt 

til^7l(CP 4 )S.^-Ei^ S o.Alj:(L)7> o] jMH0Jr( L )<4 RS#^#^-(FF)^ 

#^^7>( 9 )io] SHa1s(H)» 0R7flolH(800)fe ^°1^Jl(H)# #^a] 

7)jl, nJ-eH *H4I:£(H)sl ^^^J:(Bu)t IHW^. 

42 Sl£LMfl7l^^ < y-(V f2 ' S| ^ ^-f , tij M7l (CP 4 ) 2] 

Q tiljE7l(CP 5 )^ 5L*f- S.^S.(L)7} H^tf. ti)Jil7l(CP4)^ 

-^Ji^r tl *H ^ (810H1 ^«fl *>olAis(H)S 413:003 aji^^]^ 
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<0jL(Bi_b)« «li27l(CP4)5.^E.i M^tt S-^^L(L)^ WlJ5l7l(CP 5 

#?3£H, o] *>o]Ai^( H )^ 0R7flo)H(800)S <a^^cf. ORTllolH (800)^1 ^ ^ 
3 ^r^Hl ^ ti]iH7l(CP 4 )^Ei^ S^]J:(L)7> ^^sjcf. o| s-f a]s(L)^ RS# 

iJl-tKFF)^ #e|^>( C! ^ojAlsKH)!- <y^«K8r 0R7flolH(800)^ 

^ 2.^- *M^J-(H)7> s)^ 5£<H£. S-¥ JMHJJl(L)7> s]^r 

tH^H^i^-^l^J:(Bi_b)^ ^^§-*M]Jl(Bu)7> S.^ <5H^(H)<y ^^Ml^r, £ 
7^ ^71(700) vfl^-S. <^«V ^^S. <3 3 =H S^^Hr *Ma_o 
3. ^H*IfMl^R]^(Bi_b)2}- ^^^^(Bu)7l- 2.^- S-?-^}5l(L)°1 ^4-°^, 
£ 7$\ ^d^7l(700) ^ 7fl£] <g a o] ^A|ofl <y^^cf^ ^* ^HW. ^ 

^^°-3. ^<H1 icHE- ^l^fifsl^Sl ^71(700) ^3.^ oi^tt ^ 
^^J2E ^ ^^Hr H^SL ¥ 7fl^ <y^A]^7> ^Ajol] ^n»7l(700) ^ 

£ 7, £ 8 ^ £ 9# ^-2:^, ^^ofl ^ ^}7} 7}V\£: ^"Efl7> 
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^5- °^7l# ^^ofl^ 5q = «fl^i<y-(v fb )o] A}2 s)^-^7l$^l 

*1 SHr^. *1]2 ^ = ^7l$^<a-(V f2 ')ol i^W^ o^Jfl- ^<5>7] 

S- °1 aliE7l(CP4)^ Wl^^^7>2]- aliE7l(CP5)^l i&SL^HIfe- A 

zv *>olAl^(H) S.^<0Jl(L)7> AA ^^S]^, £ 8^ slS^-^H 

oflnjBl^Kea)^^! ^^7l(700)iflS. °^5)JL, <=>} &3L$= (700)5.-?- # 
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tilULyKCPO^ aV^i^VS. «a^3£|ji, ^f^S ?]} °)3.^°}tt](3ll)^r * 
n>#<H^cf. pnp w><>l#^^-H^l^(Q3)^ ^ol^^Xes)^^ 

o] 7%°- tili27l(CP4)^ ulaV^^^l-^ y)JH7](CP 5 )^ tiV^i^Hl^ S^OJL 

(L)7> <3^5M, -£ 8^ 3-§^§-*H| o^«fl sJ-oI^ijkh)^ tH^H^^Mlt!:^ 

S(Bi_b)^- ^-r-^l^(L)^ ^^^Jl(Bu)7> n>l-o]^]cf . zl £ 7^1 3)3. 

<*M pnp wH^^^-H^^l^CQs)^ ^He^Kes)^^ ^71(700)^ <$ 

<y^5lZL, SLS. TflolH^efolti] (311)1- ^f-sfl ^^S^^-^ltba^S 

^ ^r^KE^- *>£r 7])olH^]^^l^(V g )7l- ^foj^lcf. pnp «}^lt^tS^^l 

ofl WlBfl^S., ^3°-^ #^3.i=, ^-71 <£^3-7}2) ;£oJ-6|) Ul^sflAi 
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3.7] °1*>5L ^l*V5l^ -B-^l^. 
<9i> T 2 «HH A^ T 3 ^l ^HS-tr^S^r ^W^* *r^*>*l °1 

WliE7l(CP4)^ tijaV^^}^ tilJH7l(CP 5 )^ ^>€^H1^- ^ *M 

AlJi(H)7> zj-zj- <gs?£M, 4^ £ 8^1 3^**H1 SM^CH)^ H^B^i 

fMltHdJL(Bi_b)Sl- ^^^ISlCH)^ ^^^5l(Bu)7]- ^<H*ltf. £ 7 

3 P np wj-ol^^^-H^^^BKOa)^ ^H^^Hes)^ ^ pnp 4°lt 

<92> A]^ T3°fl A-j T 4 ^l l°l£tj]lr ^^1 ^W*b§- &^i=h 

^ °1 ^-f^l^ til 5171 (CP 4 )^ tiltiV^^^ HlH77l(CP 5 )^ <£##*H1 3-^ S-fA] 
^(L)7> ^^SjxlnV, £ 8^1 5l5.^-2Hl ^«fl ^V^lAl^(H)^ 

^B#fMltKlJUBi_b)2l- ^M^CH)^ ^^^ A is(Bu)7l- ^V^^^lcf. 

°l-fHr. £ 83 RS^^CFF) nfl^m. ^€-3-°^ £ 73 pnp «}o] 

l-el-^^H^^^BKQa)^ ^l^E^^Ke 3 )^^ £ pnp #2*3^31*1 ^3 (Q 

5 )3 ^^Bl^Kes)^^ S.^ a^^ 7 ) (700)vflS. <^£l*l ^JL, =L ^54- TflolHc 
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EM ^(311)5.^0} 7flolE^^Al^( Vg )7> ^*\*} co^l Sit}. 

V f3 )4 sl^.^^^CVf,,)^ HlJffi^sMI ^ ^S^t-fl a}^, ^*HH 
^3lfoll U}-H^ ^^JE.^, ^^-§-45.^3.^1 t&$HI ^-S-tb 
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1:S|S^ S-^^vgr <^H€ ^ &^Hr <>1^* *H^th^. 
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1] 

^#-§^2-^ tJ^SLS.* 7}^, #^#<?H1 &*}m}t= ^c^^ojo. jg. 
1- ^^J^M^r ^l^^l^l- ^H?*^, #71 #^^4^-° ^3 #71 A)2 ^ 

2] 

#71 ^ = ^^-4 #7l A]2 2] = ««7l^^i^4 S] = ^7l^^^# 
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*>fe 412 wli27l; 

^-71 4U w]iH7l^ 14^ bi^- gi^ ^^.^s]^ H^l^ ; 

^"71 4U W)J27] ^ 4|2 WliE7l^ #^^1311- Zj-Zj- S^7> ^ R^7>S. «3 ^ 

<=>> #^^7>S ^S^7l^ RS#U#1h 

^71 RS«^«"^ #^^>^ #7l B^l^B^ ^BjjE^T.} <#7] RS 

SWU^l #^^7># o^a]^ ^/^S^o. 3]c 

^7HK^£ ^-71 *fl2 ^-#5)^ S^ofl 

71 4]1 HL^- 412 ^^o] o]7>Sl^ ^ ^ofl y^sm 4|1 ^ 412 

3] 

412%H1 sa°H, 

A oM 411 ^^71^1 ^-71 B^l^E^ ^sJjE^^Sl- ^71 <g 

4] 
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AA <£^3-, -#7} ^12 cfol^.i=^ 7fl^L^ #7l H^^E^ ^ 

5] 

^7) ^^5). ^T-71 *)12 t^oj^c ^ ^ 2 cfol^c A} o}g^ gii=, 
6] 

afli^H 9X°]*\, ^7} ^^MH^^^r 1 ^, 

3 JI , ^-71 ^^7}# jL=^r ^ofl ^^"51^ ^1^1^* Wl^^Hl 
^ 7)13 « 1^271 ; 



62-48 



1020030071424 



*l7l*r 7flolHHe}ol^; ^ 

^-7) 711 ol e^-oj ^ S ^"71 ^*Hr XH^IJl 

til i^^4i7>^ ^^l-g.^ xH^Rr ^3 sM^Hl-eM^ XHS-M^-Ofl & 
d^o] xli xH^^l oq^fl ^-71 s) = ^^«g-oi tiHi*}^ xii 

XU ^^^T^l 

dog 3 XH^l^l ^Sfl <a^^- 3715] XI 2 XI 2 

>S-7i sis.«fl^«g-^ 27 |oii 4^ ^>7i xi i ^ XI 2 ^ °]^=- *>i4# 
^3 a] ?i t1 q- a=fe <X^ *>i4;£ ^ai^i^i %>s.^- #7] xu xH^I^l ^ xi 2 XH 
{lit SHW^lfe ^H A Jit^T^; 

^•71 XI 1 ^ X12 # *>i4» °J^^> #^^l7l7lu|- Hl^r <X 

^ijle. &<X- 1HW7]*1 ^ ^d^7l; ^ 
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8] 

xi i 

^-71 XI 1 Cfol^c^ tiVtfl^o.^ Wfl^lS]^ XI 2 tq-ol^.^.; 

7H1 ^H^W^ ^ xl l B€*l^i; ^ 

X12 H^^l^l- ifs^ *}±r i^H* X1<XS.^S| 

Xl7* 0 H] 5a°H, ^"71 X]2 ^i^^^, 
xl 2 

A oM ^fH^ uflol^^>af #^7}i^ ^"71 ^7)o\] ^Sl^r 
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#71 *l)2 ^H-tlS# «fl°l^^>, #7] *ll2 H^l^Ei^ ^He^ 

[^^J- 10] 

S.cl-J£ c-1 ^>x]^ 7j i^^l^ol ^sjj^l s&7] *fll ^ ^12 *1H^1Jl 
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